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THE BOEING SEA PL' 


Crocker Building;, San Francisco, Califor 


Hall-Scott Motor Car Co 


HALL 


Boeing Hydroplanes for the United States 
Navy are powered with sturdy, reliable Hall- 
Scott “Big Four” A -7a Airplane Engines. 


Back of these engines is ten years' experience and 
development — an important factor in the successful 
performance of these seaplanes. 

Catalog descriptive of the A-7a on request. 
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The Proud Record of 
Hispano-Suiza 

\\/"HEN men like Fonck— Guynemer 
T T — Hertaux— explain that they can 
trust themselves to no motor but the 
Hispano-Suiza, the labor of its makers 
is justified. 

Exclusive use of this great motor by 
the greatest French Aces is but the cul- 
mination of its record of achievement. 

Remember that many thousands of 
Hispano-Suiza motors have seen ser- 
vice. Remember that seventeen fac- 
tories in France alone are making them. 

Such co-operation with the 
government program as Wright- 
Martin has rendered has helped 
make possible the great Allied 
Victory. 

Founded on the basically cor- 
rect principles of a great motor, 
Hispano-Suiza under the leading 
minds of the industry and the 
tremendous test of service has 
become the greatest aeroplane 
motor in the world. 

And the tremendous experi- 
ence which its manufacturers 
have undergone has prepared 
them for after-the-war activi- 
ties of hitherto unprecedented 
magnitude. 


New Brunswick, New Jersey 
Long Island City, New York 
U. S. A. 
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UNION GAS ENGINE COMPANY 

ESTABLISHED 1885 

OAKLAND - - - CALIFORNIA 


MAYO I?iHli<it°rs 


NEW 

ENDURANCE RECORD 


Established by 

Union Airplane Motor 
at U. S. Aeronautical 
Testing Laboratory, 
Navy Yard, EE ashing - 
ton, D. C. 

Best previous record ex- 
ceeded by fifty per cent. 
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Airplane Rexpar Meets Every 
Spar Varnish Requirement 


S. Dry dust fro. rapidly 


30 Meet e tfarcefold drying tee 



P OXTOOXS that bridge the streams and carry the army over; 
hydroplanes that ride water as well as sky ; aeroplanes that stand 
every test of rain and storm in all climates — are all protected by 
Sherwin-Williams Air-Plane Rexpar Varnish. 

The varnish on these machines must meet tests far greater than are 
met in commerce, home or industry. This varnish must resist water, 
rain, snow. heat, cold, gases, oils, all the tests of bending and warp- 
ing, all the tests of covering and gripping. The thorough manner in 
which Air-Plane Rexpar Varnish is meeting these tests is indicated 
by its acceptance by the L\ S. Signal Corps for use on pontoons, hydro- 
planes and aeroplanes. 

The quality of Air-Plane Rexpar Varnish makes it ideal for every 
varnish purpose that requires the very best product that is made. 

The Sherwin-Williams Company 

801 Canal Road, Cleveland, Ohio 

Sherwin-Williams Products 

Paints and Varnishes 

DYESTUFFS. COLORS. PIGMENTS. CHEMICALS. INSECTICIDES. 
DISINFECTANTS . WOOD PRESERVATIVES 





AIRPLANE, AUTOMOBILE, TRUCK AND TRACTOR MOTORS 


CAREFULLY FORGED 



PROPERLY HEAT TREATED 


AND 

ACCURATELY MACHINED 



TO YOUR BLUE PRINTS AND SPECIFICATIONS 


WE ALSO SPECIALIZE IN THE FORGING OF 

AXLES 

BOTH LIGHT AND HEAVY 

CAMSHAFTS, CONNECTING RODS, CONTROL LEVERS, 
GEARS, CLUTCH DRUMS AND FORKS, ETC. 

UPSET FORGINGS 

DRIVE SHAFTS, WHEEL HUBS, COUNTER WEIGHTS, ETC. 

SEND US YOUR INQUIRIES 

ANDERSON FORGE AND MACHINE CO. 

DETROIT, MICHIGAN 
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GUARANTEED 

FORGINGS 


Since we have been at 
war our vast forging 
facilities have been 
completely at the ser- 
vice of the manufactur- 
ers doing Government 
work, and we are justly 
proud of the record we 
have made. 

The unvarying reliability of 
Wyman-Gordon products is 
the logical result of high 
ideals consistently maintained. 


Wyman-Gordon 

Company 



PRECISION 
BALL BEN RINGS 

(PSTEHTIP) 


Service — the supreme test of men and 
of machines — the thing expected, and 
exacted from all — the measure of value 
of an individual and of a commodity — 
the times have given the word a new 
and higher significance. And service 
today means more than adequacy to 
ordinary demands — it means an avail- 
able reserve equal to any emergency. 


Guided by experience — warned by 
previous failures builders of 
dependable ignition and radio- 
electric apparatus standardize 
on "tj gRfnq " Precision Bearings — 
knowing that ‘HSlBfflfl" servicea- 
bility helps any machine measure 
up to the service conditions which 
the times impose. 


Be SURE — See that your Electrical 
Apparatus is " HQRfflfl " Equipped 

THE NVRAM CVAftFHNy OF AMERICA 

I7P0 1 BKOADWAy NEW YORK 

Ball , Roller , Thrust and Combination Bearings. 


Worcester, Mass. 


Cleveland, Ohio 


611 



DECEMBER 15. 1918 


AVIATION 

AND 

AERONAUTICAL ENGINEERING 


INDEX TO CONTENTS 


VOL. V. NO. 10 


The Boeing Aeronautical Laboratory 614 

The Breguet B-14 All Metal Airplane 616 

The Aeromarine. Type L, Aeronautical Engine 619 


roperties of Airplane Fabrics 621 

ersonnel of the American Air Services 628 

ews of the Fortnight 629 


THE GARDNER - MOFFAT COMPANY. Inc., Publishers 

120 WEST 32D STREET. NEW YORK 


612 


AVIATION 


ember 15, 1918 



AVIATION 

AND 

AERONAUTICAL ENGINEERING 

December 15, 1918 


LAD1SLA8 D'OBCY 


E NRWBOLD 


T HOSE who are awake to tlie development of the 
times cannot but wonder at the truly remarkable 
course aircraft and engine design and production 
have followed in the United States since our participa- 
tion in the conflict. 

Next to the quickened sense of democracy, the richest 
heritage which this war has left the world is to be found 
in the wonderful advance made in the aircraft art and 
overwhelming proof of the practicability of air trans- 
portation. 

Although pioneers in aviation, America had been up 
to the time the world war began in 1914, slow to take 
advantage of its scientific leadership, almost entirely 
due to lack of governmental interest and support such 
as was freely extended by foreign governments to their 
aircraft engineers. A group of engineers and manu- 
facturers, however, had labored to overcome this back- 
wardness and thus, when the United States entered the 
war, Washington found available the nucleus of an 
organization which developed within eighteen mouths 
into one of the three major weapons which we placed 
at tlie disposal of humanity — weapons used by land, sea 

When the Central Powers laid down their arms, 
America was fast approaching the stage where it would 
hold undisputed leadership in the air. American built 
aircraft had gone through the furnace of war, and 
emerged victorious from the supreme test of reliability ; 
and so had American airmen, to whose gallantry and 
proficiency it is justice to give due acknowledgment. 

At about this time the first American designed fight- 
ing aircraft were also beginning to come into their own. 
showing performances in speed, climb and maneuverabil- 
ity which have demonstrated conclusively that American 
types of aircraft today are unexcelled in the world. 
This is a statement which no one with a knowledge of 
the facts will challenge. We have today the best train- 
ing machines, heavy and light bombers, observation and 
fighting planes: the most powerful engines and tlie light- 
est engines per horsepower. 

The signing of the armistice was followed by a some- 
what hasty reaction, in which a desire was manifested 
on the part of the various authorities in Washington to 
curtail war production and accelerate the resumption 
of normal activities. Insofar as the aircraft industry 
was concerned, there occurred cancellations amounting 
to some $200,000,000 affecting every one of the plants 
which had enabled the United States to take her place 
among the first-rate flying nations. 

While liquidating aircraft contracts, the departments 
concerned with aviation are going ahead with estimates 
for considerable expenditures during the fiscal year be- 
ginning July 1 next. Thus a budget has been prepared 
which requests a total of $165,000,000 for the War 
Department, of which $145,000,000 is for aircraft pro- 
duction and the development of air navigation, and 
$20,000,000 for the peace time personnel ; while the Navy 
Department asks the sum of $225,000,000 for an aircraft 
program that will be commensurate with its enlarged 
sea budget. The Post Office Department is thoroughly 
awake to the possibilities of the airplane in the mail 
service. Tlie Chairman of the Post Office Committee of 


the House has just introduced a bill asking $2,185,000 
for tlie air mail service for the next fiscal year. 

Thus Congress is to be asked for a total of $392,185,000 
for the development of air navigation during the fiscal 
year beginning July 1, next. 

But long before any part of these sums shall have be- 
come available the aircraft industry is likely to perish, 
for, although the Government has still many millions of 
dollars available for aviation purposes, it apparently 
fails to recognize the necessity for providing for the 
industry between the present, when contracts are being 
liquidated wholesale, and July 1 next, when the new 
appropriations will be available. Unless a constructive 
program is immediately formulated and put into effect, 
the engineering talent, industrial genius and financial 
backing of the aircraft industry will seek other fields. 
In fact, this process of dissolution has already begun and 

Ft would portend a lamentable lack of foresight if this 
situation were permitted to develop unchecked. Al- 
though conceding that some confusion must attend tlie 
shifting of governmental machinery from war time to 
peace time conditions, there can be no excuse for failure 
to grasp the magnificent opportunity which is offered 
America to become supreme in the air, in the military 
and naval as well as in the commercial field. The war 
has demonstrated that the airplane is the cheapest form 
of military and naval weapon and that it is the best 
peace insurance. But the hour demands quick and de- 
cisive action with respect to announcing a constructive 
policy, one that will maintain intact the engineering and 
creative ability now available for brilliant progress 
in aeronautics; in a word, a policy which will prevent 
America from sinking back into the insignificant place it 
held in aeronautics before the war. 

Those who understand fully the peculiar position in 
which the American aircraft industry now finds itself 
declare that, unless steps are taken at once to release 
some of the funds which are available, so that the present 
critical period may be safely weathered, plants will be 
forced to close ; their invaluable seientifie and technical 
organizations will be scattered to the four winds. 

Then, when the various departments seek to develop 
their aircraft programs after July 1 next, they will bo 
confronted with a depleted industry and will be forced 
to expend far more money, time and energy on the 
problem of rehabilitation than an immediate program 
would call for now. 

Here is something which challenges individual 
thought, not only by the statesman, scientist and manu- 
facturer, but by the average man who, affected by the 
glamour which surrounds flying, has given little heed 
to the practical underlying facts. 

To retain what was first won for us by the Langleys. 
Wrights. Curtisses, and Burgesses; to prevent any lapse 
in the wonderful development which has come out of our 
aeronautical effort in the war. demands decisive and co- 
ordinated action in cooperation with the engineering 
talent of the industry by all departments of the gov- 
ernment which have made or considered tentative plans 
for utilizing aircraft ; otherwise America will lose the 
place she has won in the air. 
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The Boeing Aerodynamical Laboratory 


By F. E. McKone 


There is so much at stake in the const 
expense does not bulk as large as in otln 
which explains why there should be a < 
the best that research can give. In tin 
laboratories throughout the world whe 
dynamics are being investigated comma 


e completed is that ii 
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Washing 


gift of Mr. W. E. Boe- 


in the day time. Even the instruments under the channel can 
be rend easily using only the ceiling lights. The intensity of 
light varies little in different sections of the room when meas- 
ured at the same level from the floor. A great amount of light 
from the coiling lights shines on the instruments under the 
p, bottom and sides of 
: lights are two outlets 
circuit ensuring the 


The light in the . 
lating room consists ot 
two outlets of 200 watts 
semi-indirect. The office 



the rear end of the building, extending hack to the first rai 
spout. On the other side of the building, facing the Enginee 
ing Hall, which may be seen over Ihe top of the aerodyn 
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igh as quickly a 


situated underneath the latter, is 
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a partition largely of glass to pro- 
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whole scheme fails. 
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■e the successful operation of a testing 
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tween the laboratory on Ihe Univers 
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The Testing Chamber 
The interior of the testing chamber is 
seen from the doorway of the calculating i 
The beli shaped eutranee to the channel is 
tion behind the camera. The office abov< 
same Myle of partition so that the insti 
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peller 
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ceiling so that the diffusing glass is flush with tile ceiling. Dr. 
Osburn, illuminating engineer for the University of Washing- 
ton, contributed largely in the solution of the lighting problem. 
As a result of his investigations, the work in the laboratory- 
can be carried on at night with os little fatigue to the eyes ns 


each made up of 
of the pipe smo. 
brought togethei 


ount of light wholly 
irect. The cost of 
< lighting system was 


far poorer illuminating 
results. It is simple, 
clean and creates no air 
disturbances as the air 
is pushed through the 
room. The flush ar- 
rangement of the dif- 
fusing glnss, with no 


channel. The n _ „ . 

nearly will the condition of flying in still air be approa 
Also, in order to approach this condition, care in the design 
of the propeller is essential to have as uniform a rate of flow 
of air, both across the diannel and as regards time. A low 
pitch propeller with a large diameter assists these conditions. 
The propeller is of mahogany, made up of five laminations, 
and is mounted on a standard S. A. E. hub; both are manu- 
factured by Hall Scott Motor Corp., California. 

The propeller drive is the usnal silent chain of the Link belt 
design. The jack shaft to whieh the propeller hub is bolted 
runs in two ball bearings at a speed of 1000 r.p.m. The chain 
passes between them over a 25-tooth sprocket of %-in. pitch. 
The bearing housings in both eases are of S. K. F. design, but 
-only one of the bearings is an S. K. F., inasmuch as thrust 
had to he taken care of and for this purpose n New Departure 
bearing was fitted to the other S. K. F. housing. By a spring 
arrangement provision is made for the shaft to float along the 
shaft and any movement of the armature of the motor below 
is thus cared for without jar or vibration. 

An important consideration in the design of a wind channel 
is the matter of being able to hold the propeller revolutions 
constant during a reading of the instruments at some given 
speed. It must be possible to vary this speed from 400 to 
1200 r.p.m., so as to conduct tests at different wind velocities. 
If direct current is available the cost of the electrical equip- 
auch reduced. This was not the case at the University 


r the c< 


The channel proper in general design is like that of nil 4 by 
4 ft. square tubes, whieh have been successfully used at the 
Massachusetts Institute of Technology, Cambridge, Mass., the 
laboratories of the Curtiss Aeroplane and Motor Corp., Buf- 
falo, N. Y., and the National Physical Laboratory, Teddington, 
England. The most notable departures consist in the use of a 
propeller of 9 ft. diameter, with four blades of low pitch, in- 
stead of the usual 7 ft. size. This makes the diffuser at the far 
end of the room larger and the tube lengthened. An inspection 

tion. The channel is made of three-ply fir and is finished in 
dull mahogany. 

The use of a 9 ft. propeller made the length of the channel 
’ ’ ' 1 53 ft. over all. The extra length is ' 


the 


The enlargement of the 



• whieh drives the propeller through a silent chain 
adjustable speed motor, which was built by the 
ctric Co. This motor is seen nndcr the diffuser 
tion 22 by 21 in., raised 12 in. from the floor. Two 

-lieh may occur. This motor weighs 1445 lb., and 
has a normal speed of 400 to 1200 r.p.m. Its capacity is 15 hp. 
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Properties of Airplane Fabrics* 

By E. Dean Walen 
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to pressure and when exposed to weather. 

As the application of science produced planes which were 
capnble of much higher speeds, smaller wing surfaces, 
equently increased loading per square foot of ‘ 
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When it became evident that the available supply of linen 
would not suffice the demands of the military programs of 
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\s early as January, 1916, the Bureau of Standards started 
■ ' "• •• g cotton for linen 

is of opiu- 


1 the possibilit 
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jpimoi 


ving coverii 
d already bi 


and to thoroughly determine by actual 
the properties of the linen fabric and to incor- 
porate the desirable properties of the linen in a cotton fabric 
suited for the purpose. 

The difficulties experienced in the experiments on cotton 
fabrics previous to the time of our investigations were: («) 
low strength per unit of weight; (6) low tearing resistance: 
(c > little shrinkage upon application of dope; (d) little ten- 
dency to retain wlint little shrinkage thev had after doping. 

It was not until March 18, 1917, that' we were in a position 
to issue instructions covering the construction of cotton fabrics 
for the experimental fabrics, which proved to be quite success- 
ful. These instructions were sent to the various tine-goods 
cotton mills and were supplemented by visits of our textile 
experts to the mills. At the mills our textile men sat down 
with the practical men and evolved the present cotton airplane 
fabrics. At this point I wish to mention the name of Mr. 
Richartson, agent of the Ponemah Mills, as he did much to 
make cotton fabrics a success. 

The first fabrics of this series were received at the Bureau 
on or about the first of April, 1917, and as the series pro- 
gressed we suggested changes, and during the early* part of 
May, 1917, a fabric had successfully passed our laboratory 
standards. The next important problem was to determine the 
actual performance of these fabrics. To this end samples were 

g aced on Army planes at Langley Field and Navy planes at 
msacola during August, 1917. Similar fabrics were later 
sent by the Signal Corps to the Canadinn Aeroplane Co., of 
Toronto, Can., and thev were placed on planes the middle of 
October, 1917. 

The results of the service tests demonstrated that the fabrics 
were satisfactory and that service results could be reliably pre- 
dicted in the laboratory. In view of this we felt justified in 
modifying the structure of these fabrics, and in cooperation 
with ft. L. Kingston, then with the Curtiss Aeroplane Co., and 

me •xssss. iLOs/ k spsuasar «£* 


it Langley, the 


with A. R. Pierce, of the Pierce Manufacturing Co., the present 
Grade A cotton fabric was evolved. 

It was not until August that the military authorities were 
becoming concerned with the scarcity of linen, and on or about 
August 23 the Joint Army and Navy Aircraft Board called 
the Bureau into a conference regarding cotton fabrics for air- 
planes, and we were able to say with a great degree of certainty 
that we had a fabric readv for their needs. 

On Aug. 24, 1917, a conference held between the military 
authorities and representatives of the Bureau residted in the 
Signal Corps Equipment Division ordering that the Bureau 

of Standards supply the neet" '' " 

purchase of 500,000 yd. of air 

cations were transmitted by tl 

5, 1917, covering the fabrics now known as Grade A and 
Grade B as used by the Signal Corps and Navy. A few days 
later the Bureau supplied the necessary information regarding 
the apparatus and methods of testing and inspection. 

Recently the standard fabrics were submitted to the English 
airplane authorities, and their comments were to the effect that 
the results of their tests were astonishingly successful. Since 
that time the English have adopted the standard Grade A 
fabric. 

At the time we were making our field tests : 

Italian Aviation Mission was there. One of U 
covered with a cotton fabric which they had used successfully 
on the battle front, and the members of that Mission offered 
the opinion that our fabrics were better than their own suc- 
cessful fabric. It is a peculiar thing that upon analysis this 
fabric differed but slightly from our own as far as thread 
count and yarn number were concerned. 

Method o/ Covering Airplane Wings 

an airplane wing is covered with a fabric 
e of the following methods: The fabric is 

. :e which is wide enough to cover, and is folded 
impletely over and under, the wing frame. It is then tacked 
on the three open sides after being stretched just enough to 
take out the wrinkles. The raw edges of the fabric are then 
sewed together and the tacks removed. 

The other method consists in making of a pocket of fabric 
and slipping it over the frame. The open end is then taeked 
and sewed the same as in the previous case. The system of 
threads in the fabric may have the following two relations to 
the major and minor axes of the wing: The warp running 

from the “ leading in " edge to the “ trailing ” edge, or parallel 
to the short or minor axis of the wing; or it may be put on 
such that the warp is at 45 deg. to the axis of the wing. The 
fabric is laced to the wing ribs at intervals of about six inches. 
After the fabric is on the frame, it is treated by means of a 
brush with a solution of cellulose acetate or nitrate with suit- 
able stabilizers, etc., which is termed “ dope.’' The dope has 
the property of producing n tight drumhead-like wing cover- 
ing, which is often attributed to the shrinking of the fabric. 
It also serves to fill in the interstices of the fabric, making a 
surface which has a coefficient of friction to air approximately 
equal to that of plate glass. The doped wing fabric may be 
considered as a reetangulnr membrane fixed at two sides and 
supported on the other two sides by the ribs of the frame, and 
that the wing is composed of many of these sections. 
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effect of the moisture absorbed is little considered other thun it 
affects the weight determinations. 

For the purposes of this paper it is sufficient to know that 
the physical properties change in value with a change in the 
moisture content of the specimen, and that the changes of the 
properties of the various vegetable fibers are very much of the 
same order. 

In view of this it is necessary to either fix the : 


a distinct property of that material, and any 
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ly connected and pivoted at the 
principle is one of balanced moments and its 
tlioory needs no discussion. The load applied at D is read 
on the scale C. The fabric clamp E, which may be termed 
a pulling clamp, is operated up or down at will by hydraulic 
pressure acting on the bottom or the top of the piston U 
confined m the cylinder F. The motion of the balance arm 


confined 
revolves ...» 
ribbon N. '] 
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the magnifyi 


a K by 

irtical axis 
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frictior.l’ss pen. the error in the reading of the weight is 
reduced to a negligible quantity. The pen-moving device 
need not be so delicately designed, as there is available ample 
*o operate, and the forces necessary to oper 
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Exposure Teats. The fabrics after taeking on frames and 
doping were placed on the roof and determinations made 
periodically of their physical properties. 

Value of Tests 

The determinations of weight, yarn size, crimp, thread 
count and twist are made primarily to explain difference in 
properties, and more particularly to interpret properties in 
terms which readily adapt themselves to manufacturers’ con- 
ditions. The effect ot these values on properties will be 
indicated to give the reader a general conception of these 



Fig. 3. Apparatus for Testing Bursting Strength of 
Cloth Under Uniformly Distributed Pressure 


The question of identification of fiber has not been dis- 
cussed, but the effect of the different grades of fibers is no- 
ticeable when passing from one distinct staple to another. 
Lp to tile present time there have been no satisfactory 
methods ot grading cotton other than those which depend 
almost entirely upon the judgment of the particular person. 
The dunce ot fiber should be left, within reasonable limits, 
to the manufacturer, for the manufacture of textiles to have 
definite properties is not a mathematically calculable process 
and the laboratory can only hope to determine and indicate 
in a general way the effect of the many variables. 

• l he T <! J“ ,io,ls between yarn number, twist, threads per 
inch weight, and weave are apparently those which explain 
the differences m the physical properties of the several fab- 
ncs. and further serve as the most valuable manner of desig- 
nation of the fabrics. 

The ability of a fabric to “take the dope” is influenced 
almost entirely by the relations between yarn number, twist, 
breads per inch, weight and weave, and they are practically 
the only measure of such a property. The functions of the 
dope are to produce a reasonably tight covering, to protect 
the fibers trom the influence of the atmospheric conditions 
and to produce a windtight surface. In order to perform 
these functions most advantageously it is necessary that one 
or two emits of dope penetrate the fabric enough to thoroughly 
protect the fibers and to serve as a necessary bond for the sub- 
sequent coats, which should be more of the nature of a sur- 
face coating. It has been thought that a yam made absorb- 
ent bv chemical treatment is more desirable, but when it is 
considered that such an extreme penetration of the dope will 
produce a brittle fabric, the value of such a treatment is 
practically nothing. 

Provided a yarn may be made which has little hysteresis 
effect, it is only necessary that a thin film of dope surround 
the jmrn. This condition is attained only at the expense of 
overtwisting, and its object is therefore defeated bv a subse- 
quent loss of strength of the fabric. From this it' is readily 
seen that the dope serves a secondary purpose of supplying 
an additional bond between the fibers. The most advan- 
tageous condition of dope penetration into the yam is ob- 
tained by twist regulation. 

Crimp. The crimp of the yam is the largest determining 
factor of the load-stretch relations of a fabric, particularly at 
the lower loads or under conditions of normal flight, this 
will be discussed under tensibility properties. 
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-The development and construction of a 12 cylin 
entirely new and much lighter type, known as the 
motors have undergone exhaustive tests and are ai 

-The development and construction of the Curtiss i 
lighter 6 cylindc "" ' ... 

endurance and 


and much 


motor. Thi 
sliability. 

® i — The development and const 
motors, and the J-N-4 train! 
the United States and Cant 
American and British aviatoi 
inal land and marine flying 
formed the nucleus of the Ui 


struction on a large scale of the Curtis 
ling planes, which were used almost exclus 
nada and largely in England for the tra 
ors. The training of over seven-tenths of 1 
tg pilots, most of whom entered the sen 
Jnited States Aerial Training Forces. 


OXX 
ely bv 


The Curtiss Engineering Corporation is today the center of aeronaut^ 
coming of peace. Glenn H. Curtiss and his engineers have been busy indn . 
forward the production of suitable commercial types. Aircraft 

5 superior in design, workmanship and perfo Curtiss 


already available, and 

CURTISS ENGINEERING COft-raw” GARDEN^ ^CIT yT T I. 


, instead of being decreased, will be increased by the 

research laboratories, wind tunnels and shops in perfecting designs and 
agned for sportsman’s use, mail carrying and other peace-time purposes 
”* ilitary planes ’ ' ' ' ’ 


TH E OP 

Curtiss Achievements^ 


m of the fastest fighting airplane evi 
Official Government records credit this triplane, which was built for the Ij. 1 
Navy, known as model 18-T. with 160 miles per hour, carrying full militt 
load, pilot and passenger. This is 15 miles per hour faster than any spt 
ever claimed for an airplane, a truly epoch-making achievement, made pok 
by the development of our new model IC. motor. 

— The design and construction for the Navy of the largest flying boats in • 
world, colossal crafts capable of carrying five tons useful load. It wasi 
of these boats that recently carried fifty passengers. 

—The design and construction for the U. S. Navy of the fastest and most t 
cient Seaplane in service anywhere, This craft, which is known as the Cor 
model H-A. with Liberty motor, made an official speed of 126 miles per b 
with full military load, armament, ammunition, pilot and passenger. 
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2x2 basket. The tear resistance of the 2x2 basket is greater 
than tile plain-weave fabric in the undoped condition. 

the 2x2 basket is less than the 



i consideration ol 


.*e fabric in the doped condition. The addition of 
> the dope or the prevention of extreme dope penis 
; the 2x2 basket will increase its tear resistance 
uiaily. The reasons for these differences 
may be readily conceived 
the foregoing discussion. 

Silk. The strength per unit weight of the silk fabrics lias 
suggested an interesting study of its adaptability to airplane 
wing coverings. Fig. 11 represents the load-stretch diagram 
of an undoped silk fabric made from a Chinese steam fila- | 
lure silk and is representative of all silk fabrics made from 
what may be termed line silk. The curve shows a radical 
yield point and excessive stretch, and therefore is not a logi- 
cal airplane-wing covering material. It also indicates er- 
tremely inelastic properties, which hysteresis determinations 
substantiate. 

The silk sehappe fabrics do not indicate a yield point, 
but do in most cases have excessive stretch. They would, 
however, make very good wing coverings. Doped silk fab- 
rics are caused to become loose upon exposure to damp 
weather, and in many cases a rot develops on the inside of 
the yarn. Hotli of these object ionuble features will prob- 

Further experiments are being conducted to determine the 
properties of airplane fabrics which have to do with the cal- 
euiation of the exact performance of any fabric under any 
assumed condition of flight, which will include the effects 
of various rib spneings, wing deflections, vibrations, and tire 
effects of various fabric si 


Personnel of the American Air Services 


Personnel of the Army Air Service 
In the report of the Secretary of War that has just been 
mad e pnblie, the following interesting statistics are given 
regarding the personnel of the Air Service from April, 1917, 


On July 1, 1918, there were 823 naval aviators, approxi- 
mately 2052 student officers, and 100 ground officers attached 
to naval aviation. In addition, there were over 7300 trained 
mechanics aud over 5400 mechanics in training. The total 

30,000. 1 



Report of the Secretary of the Navy 

In the annual report of the Secretary of the Navy, which 
has just been made available, the following information re- 
garding Naval fliers is given : 

Of gratifying proportions and effectiveness have been the 
expansion of aviation in the Navy. 

On July 1, 1917, naval aviation was still in its infancy. 
At that time there were only 45 naval aviators. There were 
officers of the Navy, Marine Corps, and Coast Guard who 
had been given special training in and were attached to avia- 
tion. There were approximately 200 student officers under 
training and about 1250 enlisted men attached to the Avia- 
tion Service. These enlisted men were assigned to the three 
naval air stations in this country which were then in com- 
mission. Pensacola, Fla., had about 1000 men ; Bay Shore, 
Long Island, N. Y., which was put into operation at that 
time, had about 100 men; and Squantum, Mass., which was 
abandoned in the fall of 1917, had about 150 men. 


Of untold importance during the year was the establish- 
ment and placement under operation of naval air stations 
at all the strategic and important points on the coast of the 
United States. Likewise, a station was established in the 
Canal Zone. As a result of those activities, the larger part oE 
the American coast has been constantly patroled by naval 
aircraft. Furthermore, the Navy Department has already 
planned and is fully prepared to establish enough additional 
stations to so complete the system that every foot of the 
const of the United States can be thoroughly and constantly 
patroled. Many of the stations now in operation are 
equipped not only with seaplanes but also with dirigibles 
and kite balloons. The extent of activities that are being 
carried on can be readily illustrated. Thus, during June, 
1918, a total of 25,642 flights, covering about 2,155,860 utiles, 
were made by seaplanes at stations along the United States 
coast. These figures include both patrol and training. Dar- 
ing that same period of time ligbter-thnu-air craft made a 
total of 613 flights, covering bout 56,420 miles. 


News of the Fortnight 


$390,000,000 Asked for Aircraft 

Departmental estimates presented to Congress include 
$165,000,000 for Army and $225,000,000 for Navy aviation 
activities for the next flscnl year beginning July 1, 1919. 

The most striking equipment appropriation of the Army 
budget is for the air service. Under aircraft production a 
lump sum estimate of approximately $145,000,000 is sub- 
mitted, supplemented by an additional $20,000,000 for the 
air service itself. Last year the appropriations under these 
two headings were respectively $760,000,000 and $184,000,- 
000. Even with the great cut made because of the end of 
hostilities, the total of $165,000,000 now sought, however, 
allows tluil great stress is to be laid hereafter on aircraft 
development. 

Of the air service estimates, $11,400,000 is set aside for 
aviation equipment and $5,2.35,000 for maintenance of plants 
and stations and establishment of new ones. The production 
estimate is not shown in detail An attached table, however, 
gives the following information on expenditures this vear: 
Of a total outlay of $215,000,000 on material. $78,488,000 
went for airplanes and parts, another $77,000,000 for air- 
plane engines, and approximately $2,000,000 for balloons. 

Under fortifications a total of $574,237,000 is asked, against 
$3,099,799,000 this year. This estimate, however, carries 
much of the army artillery nnd ammunition expendit urcs in 
addition to strictly fortification outlays. The artillery item 
of the fortifications estimate is $532,145,000, against $2,795.- 
000.000 this year. A new appropriation of $31,684,000 is 
asked for aerial scacoast defenses. 

The Navy estimates provide an item of $225,000,000 for 
aviation, a slight increase over this year. They duplicate last 
year's $2,665,000 for training camps and other recruit nnd 

Plans for the coastal air patrol, including the purchnse of 
four airships of the Zeppelin type, a dozen dirigibles and 
twelve dozen smaller balloons, as well as fighting airplanes, 
were related to the House Naval Affairs Committee Nov. 27. 
Navy officers said that $90,000,000 of the $220,000,000 appro- 
priated for naval aviation would he returned to the Treas- 
ury next July at the close of the fiscal year. 

The Navy Department, which has the coast patrol in charge, 
proposes to pay $1,500,000 each for the Zeppelins, which 
are regarded by Rear Admiral Taylor and Captain Steele, 
who are in charge of const patrol, ns being impressive in their 
work and particularly adapted to scout duty. Admiral Tay- 
lor said that during the war a Zeppelin flew from Germany 
to German East Africa to bring home a German cmmnnnder 
who was stationed in the colony. However, the trip proved 
of no avail, as the British had already captured the com- 
mander. 

Twelve dirigibles will cost $250,000 each and the smaller 
workable bnlloons xvill cost $75,000 each. Also, for the 1920 
plans, the Navy Department will buy 108 fighting escort planes. 

Coastal defense is eagerly urged by the Navy Department. 
The officers testified that if the patrol had been completely 
organized last year the U-lioats which menaced American 
shores would have been put to flight. 

Twenty-one stations are contemplated, some of which have 
been built, and others are under construction. There will be 
stations commanding the Gulf. Pacific and Atlantic coasts and 
in the insular possessions. One will be installed on the Maine 
coast, somewhere between Portland and Rockland. Others 
will be placed at Nnrragansett Bay. New York Harbor. Port 
Arthur. To.; San Francisco, Seward, Alaska: two in Hawaii. 
Guam, St. Thomas (West Indies) and the Panama Canal 
Zone. Stations arc under construction at Camp Lookout. 
Moore head, N. O.: Brunswick. On., and Galveston. Tex., while 
stations have been completed at Chatham. Mass.: Rockaway 
Beaeh. N. Y.: Cape May, Miami, Fla.; Key West, San Diego, 
Cal., and another also in California. 

The officers said that a non-inflammable gas for bnlloons 
had been discovered, which was so efficient that it could he 
nred into, through the gas hag. without catching fire. The 
gas was said to cost a little more thnn hydrogen, but it was 
also said to leak less rapidly, and the officers thought the cost 
would be about the same. Admiral Taylor said that experi- 


ments would he continued with the lvirkham triplane, which 
has made 160 miles an hour in trials. 

Machines for the Aerial Mail 

Operation of the new main trunk air mail lines will be 
directly under the supervision of the Post Office Department, 
and the machines xvill be flown by civilian aviators or released 
Army pilots. Feeder lines running in every direction from 
the main lines will be operated by the Air Service and the 
machines will be piloted by Army flyers. It is also known 
that the present intention of the Post Office Department is 
not to attempt an exclusively air line from New York to San 
Francisco. Instead the air mail will be delivered at Denver 
and from there carried by train across the Rockies, to be 
picked up by nirplane again at some point to be selected 
west of the Rockies. It was pointed oat that air mail leav- 
ing Nexv York would catch at Denver the regular transconti- 
nental mail which left New York twenty-four hours ahead 

Arrangements have been concluded for the Army to tnrn 
over to the Post Office Department 100 D. H.-4 Liberty ma- 
chines for use in immediately extending the airplane mail 
service. These machines xvill enable the Post Office Depart- 
ment to extend its trank lines, while the cooperation of the 
Air Service xvill insure the early operation of numerous 
feeder lines. 

Twelve 100-foot xving spread Handley Page twin Liberty 
innehincs and 12 Glenn L. Martin 70-foot wing spread twin 
Liberty machines are to be the first large weight carrying 
machines to be placed in the Air Mail Service. Engines and 
all parts for the former are now being assembled. One com- 
pleted machine, built by the Standard Aircraft Corporation 
"f Elizabeth, N. J., is ready for its first mail flight. It is 
understood the other Handley Pages xvill be assembled at the 
Standard factory from parts fabricated on orders for 500 of 
these planes which were being shipped to the American Ox*er- 

Ever since the projected air mail route between New York 
and Chicago was announced by the Post Office Department, 
doubt has been expressed in various quarters as to the prac- 
ticability and safety of the air line through the mountainous 
region of Pennsylvania. This involves a stretch of rough and 
xvooded mountains of about 60 miles between Bellefonte, Le- 
highton nnd Clarion, Pa. 

Through the active cooperation of the Manufacturers' Air- 
craft Association with the Air Mail Service, a survey of this 
region has been undertaken by the Association looking to locat- 
ing and securing title to six tracts of land xvhich will be put 
in shape for landing stations. This work is being done directly 
by the Association and at its expense. 

The location of these fields, it is expected, will provide an 
emergency landing every 10 miles for not only the mail planes, 
hut for regular commercial air lines between the Eastern cities 
and Cleveland, Detroit, Chicago. 

It is expected that the first extension of the new service xvill 
be from New England to the Far South. The coast-to-coast 
route is expected to be taken up next. Not less than fifty 
aerial mail lines, xvith the employment of at least 1000 military 
aviators, xvill probably be established xvithin a few xveeks. 

The Chicago-New York air mail sendee is to be started on 
Dec. 15. A Handley Page machine is to be used for carrying 
the mail from this end. The Elizabeth terminus on the field 
of the Standard Aircraft Corp. will be used, nnd mail arriving 
there xvill be transferred to New York City by special train. 
This field is now the New York terminus of the Washington 

Pardons for Cols. Mixter and Vincent 

President Wilson just before he sailed for France author- 
ized the announcement that he had pardoned Lieut. Cols. 
George W. Mixter aud J. G. Vincent, whom the recent re- 
port submitted by Charles E. Hughes, after his investigation 
of aircraft production, declared to be guilty of xriolation 
of a section of the criminal code which prohibits any person 
interested in profits or contracts of a corporation from act- 
ing as an officer or agcnl of tlic Government for the transac- 
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The efficiency of the Curtiss Flying Boats and the 
patriotic enthusiasm of Curtiss men who have made them, 
will stand as permanent expressions of true Americanism 
in the history of the Great War. 


CURTISS AEROI 


N. Y. 
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December 15, 1918 


The Air Transport Number 

of 

Aviation and Aeronautical Engineering 

January i, 1919 

will present: 

All available information bearing upon the policy of the 
United States for its permanent military aeronautical estab- 
lishment and the plans of.^he Post Office Department, Rec- 
lamation and Forestry Services, Coast Patrol and Geodetic 
Survey, etc. 

Plans of the manufacturers for creating a commercial de- 
mand. 

Special articles which will contain a fund of information and 
suggestions as to possible markets for American aircraft in 
the United States and abroad, and how to reach those markets. 
Views of the leading men of the industry, of Government 
officials, army and navy officers, as well as representative 
opinions from possible purchasers of aircraft for sporting 
and utilitarian purposes. 

The question of direct Government subsidies for commer- 
cial aircraft lines will be ably discussed. 

The latest American and foreign planes designed for or 
adaptable to commercial purposes will be illustrated and 
described. 

Progress at home and abroad in diverting surplus military 
aircraft to peaceful pursuits and the agencies working to this 
end. 

The solid and authoritative material in this special issue will pre- 
sent the true status of the American aircraft art and be a guide for 
Congress in considering appropriations for aeronautics and co- 
operating agencies in properly presenting this subject to the 
public. 

The January 1st Issue will close December 26th 

Aviation and Aeronautical Engineering. 

120 West 32nd Street, New York 
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WE USE THE CELEBRATED 


Radium 
Luminous . 
Compound 


Luma-Ihed Dials 

are Always Visible 

Manufacturers of aeronautic instruments can 
save much expense, inconvenience and uncer- 
tainty by sending us their dials to be illumined. 
We use Luma exclusively. Its superior luminosity, long 
life rind dependability have long been recognized. 
Guaranteed to contain only Radium as its activating 
agent. Approved by Great Britain and the United 
States Government for use in military air service. 

Our work is of the highest character and assures results 
of unvarying excellence. 

Radium Dial Co 



a counterbalanced aviation 
crankshaft .... 

Patented July 10th. 1917 

one of the 1 8 different 
models we are now making 
for 1 4 aviation motor companies . . . 
reduces vibration and eliminates bearing pressure 

THE PARK DROP FORGE CO. CLEVELAND, OHIO 
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^VfrlE ACKERMAN WHEEL SOMP^K 

5<<2. Rockefeller Buildinq. CLEVELAND. OHIO. U.S..^ 
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‘Special” Parts 


We want you to know that one of 
the largest departments of our busi- 
ness is devoted to the making of all 
manner of special parts for manu- 
facturers. 

Screw Machine and Lathe Work; 
Die and Sand Castings; Drawn or 
Stamped Parts; Forgings; Spun Brass 
Flanges, Ferrules, etc. ; Wood Turn- 
ings, etc., etc. 

Why not send 
specifications of yo 
ments and will try 



while. 


is samples and 
r next require- 
> make it worth 


HAMMACHER, 
SCHLEMMER & CO. 

HARDWARE. TOOLS AND FACTORY SUPPLIES 
New York. Sinee 1848 4th Ave. & I3th St. 
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The victory has been won. 

Our part was small, but we 
are proud of it. 

All the resources of our labora- 
tory, our staff of experts, our fac- 
tory and experienced workmen 
were at the service of the govern- 
ment. 

We did our utmost in making 

Rubber Parts 
for Aircraft 

The knowledge we gained, the 
rich experience and our increased 
facilities are now ready to serve all 
manufacturers of aircraft. 

We are equipped to make stand- 
ard rubber parts in quantities or 
to develop new ideas for the use 
of rubber parts in aircraft. 

Send in your suggestions. Our 
experts will cooperate with 
you to the fullest extent. 

Write to 

DURAL RUBBER CORPORATION 

FLEMINGTON, N. J. 

“DURAL- Above All” 


Finding the R. P. M. 
of Airplane Motors 

You have the opportunity to replace the time 
and labor waste of the preliminary block test 
by a handy application of the 

SPEED COUNTER 



56 Sargeant St., Hartford, Conn. 


Air Service Journal 

The National 
Aeronautic Newspaper 

Prints all the news of the Air Serv- 
ice, the Industry every week. Read 
it and keep posted. 

Two Dollars a Year for 52 issues; Six Months, 
One Dollar 


Air Service Journal. 

120 West 32d Street. New York. 

Enclosed is S for which send me Air Service 

Journal for 


Street 
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TypeC-20 

Propeller 

Boring 

Machine 

A recently per- I 
fected machine for 
automatically boring 


the n 


ssary holes ir 


the modem aeroplane 


propeller hub i 
operation. Extremely durable, compact, and effi- 
cient. Does absolutely accurate and uniform work. 
Specially designed so that no oil can get on and 
injure the stock. Either belt or direct motor drive. 

Send today for complete details 

PB. S/ates Machine Go. 

BELOIT WISCONSIN. U.S.A. 


Fahrig Anti-Friction Metal 

The Best Bearing Metal on the Market 
A Necessity for Aeroplane Service 



Fahrig Metal Quality has become a stand- 
ard for reliability. We specialize in this 
one tin-copper alloy which has superior 
anti-friction qualities and great durability 
and is always uniform. 

When you see a speed or distance record 
broken by Aeroplane, Racing Automobile, 
Truck or Tractor Motor, you will find 
that Fahrig Metal Bearings were in that 

FAHRIG METAL C0„34 Commerce St,N.Y. 



TURNBUCKLES 

of cJm 


Highest Quality 

to Meet the Most 
Exact Requirements 

Standard Tumbuckle Company 

CORRY. PA. 


New York Office: Woolworth Building 


IS, 1918 
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W DEPARTURE M 


II Bearing Mfg. C 


DRIFT INDICATOR 
DRY' KILNS 


GOODYEAR TIRE I 


BAROGRAPHS AND 
BAROMETERS 

Qraon, Henry J. 


SAILOR INSTRUMENT i 


I CASTING CO. 




CARBURETORS 


lg Co. STIMPSON, EDWIN B 


ZENITH CARBURETOR CC 

CLOCKS AND 
WATCHES 


fabrics’ 


CLOTHING 

I. Sporting Gooda Co. 


FIRE EXTINGUISHERS 


'pANIES ,N8TRDMBNT COM- 

DOPE AND VARNISH 

Adama a Biting Co. 


PRATT A LAMBERT 



“Airplane Propellers” 

The first complete book 
in catalogue form ever 
published in the world. 


It describes over three hundred airplane 
propellers of the most practical types 
and twenty helicopter propellers: also 
contains laboratory experiments on 
helicopter propellers and much useful 
data on general air dynamics. 

Price SI.SO Prepaid 

JACUZZI BROTHERS 

2034 San Pablo Ave., Berkeley, Calif. 
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King Sewing Machine 
Company 

BUFFALO, N. Y. 


Large producers of screw ma- 
chine products, especially aero- 
plane bolts, nuts, clevis pins, 
clevises and universal joints. 

Contractors to Bureau of Air- 
craft Production. Government 
specifications and inspection. 

We solicit your inquiries. 




CERTLJ5 


trade t-iAnk 


Certus 

Cold 

Glue 

A product absolutely in 
a class by itself 
The Glue ^ with a Grip 


WATER PROOF 

HEAT PROOF 



Mixed Cold— used Cold 
Write today 


Certus Cold Glue Company 

Detroit, Mich. 


WITTEMANN-LEWIS 

AIRCRAFT 

COMPANY 

NEWARK, N. J. 


Main Office and Factory: 

Lincoln Highway 
near Passaic River 



NEW BRITAIN, CONN. 
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Baker's 

A-A 

Wastor Oil 


Specially Refined 
for the Lubrication of 
AERONAUTICAL MOTORS 


BAKER CASTOR OIL CO. 

c ^founded ibst 

The Oldest and Largest Manufacturers 

of Castor Oil in the United States 

120 BROADWAY - - ' NEW YORK 


FUEL LEVEL 
GAGES 



This cut shows our 
Model 51 Gage 
which is standard on 
practically all type 
of military training 
machines. 



Other types of gages 
in large quantities 
are “ doing their 
bit” as part of the 
equipment of Eng- 
1 i i h Governmeni 
Warplanes. 




ROME 

AERONAUTICAL 

RADIATORS 


Developed from years of experience in 
building all types of radiators. 

They possess every feature and qualifi- 
cation necessary for a high grade 
product. 

STRONG 

EFFICIENT 

DURABLE 

Used on the best American flying machines. 
Our engineering department is at your 


BOSTON AUTO GAGE CO. 

8 WALTHAM STREET, BOSTON, MASS. 


Rome -Turney Radiator Company 
Rome, N. Y., U. S. A, 
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D ROLLER B 


RIVETS 

STIMPSON. EDWIN B.. CO. 

SCELEROSCOPE^ 

SHEET METAL 
FITTINGS 

SLUM. JULIUS A CO. 

SHOCK ABSORBERS 


Itman A Barnes Mfg. Co. 

TRUCKS AND 
TRAILERS 


OD. J. W.. ELASTIC V 

SPARK PLUGS 


TUBING 

[. julius a co. 


■plltdorf Electrical Co. 

SPEED INDICATORS 

FOXBORO CO.. INC. 


STABILIZERS 


Pennsylvania Flexible Meta 
STIMPSON. EDWIN B.. CO. 
TITEFLEX METAL HC 

TURNRUCKLES 


> TURNBUCKI 


STIMPSON. EDWIN B., CO. 

STARTERS 

BIJnr Motor Lighting Co. 
Bosch Magneto Co. 


MOTOR-COMPRESSOR C 


WIRE 


THERMOMETERS 


INSTRUMENT I 


GOODYEAR TIRE A RUBBER 


Simplex Wire A 


Cutting A 


Aluminum Company of America 

PITTSBURGH, PA. 

Aluminum 

Ingot, Sheet, Tubing, Wire, Rod, Rivets, Mould- 
ing, Extruded Shapes, Electrical Conductors 

I.ITOT ALUMINUM SOLDERS and FLUX 


Kansas Ctty 
New York 
Philadelphia 


lorthern Alumini 


Office, 2400 Oliver Bldg., Pittsburgh, Pa. 
BRANCH OFFICES 

131 State Street 

1SOO Westminster Building 
9S0 Leader News Building 
* Pord Building 
Lon^ Budding 

-1218 Widener Budding 
. .1112 Granite Building 
322 Rialto Building 
opoliten Bank Building 
CANADA 


., Ltd.. 
ENGLAND 



To take the work out of gear pulling — to make 
the removal of couplings, timing, magneto, pump 
shaft and all other gears on an aero motor an 
absolutely automatic process, get the only auto- 
matic tool of its kind on the market — the 
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THE FOX MACHINE COMPANY 


Dewey Aviation School 

BiUy Parker, Licensed Pilot. International Aeronautic 
Federation. Chief Instructor 

Ground school includes Wireless Teleg- 
raphy, Aerodynamics and Motor Me- 
chanics. Curtiss O. X. 5 motors and 
J. N. 4 B. Curtiss equipment. 


DEWEY AIRPLANE COMPANY 

INCORPORATED 

MANUFACTURERS OF AIRCRAFT FOR SPORT. 
MILITARY AND COMMERCIAL PURPOSES 

DEWEY, OKLAHOMA 


AERO RADIATORS INTAKE 
and EXHAUST PIPES 

V. Him, 245 W«« Fifty-fifth Street. New 


December 15, 
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STIMPSON-RIVETS 

5 M""' ~ 



POXBORQ 

QUALITY INSTRUMENTS FOR AIRPLANES 

Airspeed Indicator or Buoyancy Meter Indicating Dial Type Thermometer 

Gasoline Level Indicator for circulating oil and water 

Oil PRESSURE GAUGE AIR PRESSURE GAUGE 

The Poxboro line also includes many different types of indicating and recording 
gauges and thermometers designed for all sorts of conditions and purposes. 

the: FOXBORO CO., I n c . , FOXBORO, MASS., U.S. A. 

New York Chicago Pittsburgh Philadelphia St. Louis 

San Francisco Birmingham, Alabama Peacock Bbos., Montreal 

New Book on Practical 
Aeroplane Rigging 

For Aviation Officers and Mechanics 
APPROVED FOR USE IN UNITED STATES NAVY 
AVIATION MECHANICS SCHOOLS 
Written By 

JAMES T. KING, formerly mechanic 
with Canadian and American Curtiss 
Aeroplane Factory and Royal Flying 
Corps; now instructor Aviation Dept.. 
Dnnwoody Institute; and 
NORVAL W. LESLIE, Flight Sub- 
Lieutenant, R.N., instructor Aviation 
Department, Dunwoody Institute. 

This book is well illustrated and takes up 
types, parts, alignment, care and main- 
tenance of machines in a practical way; 
also the theory of flight. Only new book 
of its kind on Rigging. 

Price $ i. so 

THE DUNWOODY INSTITUTE 

818 Superior Avenue Minneapolis, Minnesota 


LIFTING THE BAN 

T T TITH the acceptance of the Armis- 
V V dee Terms extended by the Grand 
Alliance to the Central Powers, 
there is every evidence that the Govern- 
ment will lift the restrictions on building 
and that the so-termed “ non-essential ” 
industries are to be given permission to 
operate on a larger scale. 

This means that the plans for kiln ex- 
tensions which were delayed by the Gov- 
ernment restrictions can proceed and we 
are ready with a large stock of materials 
to give you prompt service in every way. 
We will be glad to have our engineers call 
on you, explain our process, outline the 
type and size of kiln you require and give 

GRAND RAPIDS VAPOR KILN 

Grand Rapids Veneer Works 
Seattle. Washington Grand Rapids. Michigan 
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SEAMLESS STEEL TUBING 



Prompt Mill 
Deliveries 


COLD DRAWN SHAFTING AND SCREW STEEL 

Eastern Distributor: BOBDENTOWN STEEL a TUBE COBP. 


JULIUS BLUM & COMPANY 510-512 West 24tb Street, New York, N. Y. 



BAKELITE 


We maintain a research labora- 
tory for the working out of new 
applications, including those 
pertaining to flying machines. 



For Airplanes 


Lightweight — Strength — Quality 

THE G & 0 MFG. CO., New Haven, Conn. 



Flottorp Manufacturing Co. 

AIRCRAFT PROPELLERS 

Established 1912 



4611 West 12th Street Chicago, III. 

213 Lyon Street Grand Rapids, Mich. 


Contractors to United States Government 


NOW READY 

AERONAUTICAL ENGINEERING 
and AIRPLANE DESIGN 

By LIEUTENANT ALEXANDER K LEM IN 

Aviation Section. Signal Corps, U. S. A., in 
charge of Aeronautical Research Department. 
Airplane Engineering Department. Until enter- 
ing military service, in ciiarge of Department of 
Aeronautics. Massachusetts Institute of Tech- 
nology and Technical Editor of Aviation and 
Aeronautical Engineering. 

Price, postpaid. In I he Unite,! Males, f.'i.un n el 

THE CARDNER-MOFFAT CO.. INC. 

120 West 32d Street. New York City 








ELd^dO^s 


The high water mark of 
pencil excellence 

Many pencil experts thought 
that this mark would never be 
reached in America. But these 
same people now make the defi- 




DIXON CRUCIBLE CO. 


□ DIXON’S 1 


INDEX TO ADVERTISERS 
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PRATT Sc LAMBERT 
AIRPLANE VARNISHES 

CH EA P wing enamel and the best 
wing enamel look about the same. 

imel has £ 


A 


The 1 


spreading and hiding powers; it requires 
fewer coats; it can be applied so much 
more quickly and saves m labor; it 
gives longer service. Efficiency and 
economy, so much sought during these 
times is thus secured at an initial cost 
which must be slightly more per gallon. 




LAM B K R T- 1 r 

lanufmturr of Ji, plane Finishes 
NAWANDA STREET 
KFAI.O, N. Y. 


rmance takes 'Preference aver'Price 



Model O X Curtin* motor equipped 
with 8 K /■' Ball Bearing* 


This caution, displayed at the Aviation T 
Shops, is the beacon that warns against careli 
An overheated or improperly lubricated bearii 
be the cause of sending the 1>est-built airplane 
ing to the earth. SKF equipped airplanes ; 
subject to hot bearings, nor will SKF bine 
reversements and spinning nose dives cause th< 
structure to rack and creak. SKF Rail Reari 
self -aligning. 

SKF BALL BEARING GO. 

HARTFORD CONN. 




